Flies – Order Diptera by Marshall, Stephen A. & Courtney, Greg W.
Entomology Publications Entomology 
2015 
Flies – Order Diptera 
Stephen A. Marshall 
University of Guelph 
Greg W. Courtney 
Iowa State University, gwcourt@iastate.edu 
Follow this and additional works at: https://lib.dr.iastate.edu/ent_pubs 
 Part of the Ecology and Evolutionary Biology Commons, and the Entomology Commons 
The complete bibliographic information for this item can be found at https://lib.dr.iastate.edu/
ent_pubs/571. For information on how to cite this item, please visit http://lib.dr.iastate.edu/
howtocite.html. 
This Book Chapter is brought to you for free and open access by the Entomology at Iowa State University Digital 
Repository. It has been accepted for inclusion in Entomology Publications by an authorized administrator of Iowa 
State University Digital Repository. For more information, please contact digirep@iastate.edu. 
Flies – Order Diptera 
Abstract 
Diptera, the true flies, are among the most diverse and ecologically important insects. Adults are easily 
recognised by their single pair of wings (the forewings) and club-shaped halteres (derived from the 
hindwings). Two major subgroups occur: the lower Diptera and the more robust higher Diptera. The lower 
Diptera (below), traditionally treated as the suborder Nematocera, form an assemblage of primitive 
groups of generally delicate (‘mosquito-like’) flies with multisegmented, often long, adult antennae. Larval 
lower Diptera have a complete head capsule and horizontally working mandibles. Higher Diptera, suborder 
Brachycera (meaning ‘short-horned’) (p.220), are generally more robust flies with relatively short antennae, 
and their larvae have reduced head capsules and mouthparts that usually work vertically (like a snake’s 
fangs), rather than horizontally. All measurements given are body lengths. 
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15 Text by Stephen A. Marshall and Greg W. Courtney
Flies Order Diptera
Diptera, the true fl ies, are among the most diverse and ecologically important insects. Adults are easily recognised 
by their single pair of wings (the forewings) and club-shaped halteres (derived from the hindwings). Two major 
subgroups occur: the lower Diptera and the more robust higher Diptera. The lower Diptera (below), traditionally 
treated as the suborder Nematocera, form an assemblage of primitive groups of generally delicate (‘mosquito-like’) 
fl ies with multisegmented, often long, adult antennae. Larval lower Diptera have a complete head capsule and 
horizontally working mandibles. Higher Diptera, suborder Brachycera (meaning ‘short-horned’) (p.220), are generally 
more robust fl ies with relatively short antennae, and their larvae have reduced head capsules and mouthparts that 
usually work vertically (like a snake’s fangs), rather than horizontally. All measurements given are body lengths.
Lower Diptera Suborder Nematocera 
Comprises a number of unrelated fl y groups, all with long legs and antennae and fragile bodies. Includes gnats, 
mosquitoes and midges. Commonly males do not feed, while females require a blood meal in addition to a nectar 
diet for egg development.
1 Phantom crane fl ies  Family Ptychopteridae
Medium-sized to large (7–20mm), slender-bodied fl ies associated with springs, seepages and 
the depositional zones of streams. South African fauna currently comprises two species of 
Ptychoptera. Adults resemble robust crane fl ies (see 2, below), but distinguished by prehaltere 
(distinctive polyp-like lobe anterior to base of haltere). Larvae worm-like (1), with distinctive 
retractile respiratory siphon that permits respiration in thick organic sediments; they use 
brushes on the mouthparts to sift fi ne organic particles from sediment. Pupae (1a) spindle-
shaped, occurring in same habitat as larvae, and possessing unusual, asymmetrical thoracic 
respiratory organs (right organ long and left organ short); migrating to water surface in 
order for adults to emerge. Adults (1b) remain near larval habitat, often resting on marginal 
vegetation and retaining functional mouthparts, although feeding habits uncertain. 
2 Crane fl ies Family Tipulidae 
A diverse group (>15,000 known species globally) of small to large (body 5–35mm in length), 
mostly slender-bodied, long-legged, narrow-winged fl ies associated with remarkable variety 
of freshwater habitats. Larvae distinctive in having head capsule retracted into thorax. 
Depending on the group, larvae may inhabit riffl es, saturated soils, wood – nearly every 
major aquatic or semiaquatic habitat. A few species tolerate high salinity and occur in 
the rocky intertidal zones of marine habitats. Larval feeding habits include nearly every 
functional feeding group, including shredders of leaves (e.g. Tipula), collectors of organic 
material (e.g. Antocha), and predators of other macro-invertebrates (e.g. Hexatoma). Pupae 
usually occur in same habitat as larvae and migrate to water surface for adult emergence. 
Adults generally do not feed, although frequently mistaken for ‘giant mosquitoes’. Adults of 
some taxa possess long proboscis that presumably facilitates nectar feeding. South African 
tipuloid fauna comprises approximately 260 described species, but actual diversity of these 
poorly known fl ies presumed to be much higher. Larvae of Trimicra (2) have complete head 
capsule retracted within thorax; adults (2a) frequent margins of lakes and ponds. Larval 
Tipula (2b) common in depositional zones, among accumulated packs of leaves, and in 
other concentrated organic material. Head capsule of specimen shown here retracted within 
thorax, but posterior spiracular lobe and elongate, pale anal papillae readily visible. View of 
anterior part of a Tipula pupa (2c) clearly shows elongate respiratory organs and developing 
parts of head (antenna) and thorax (wings). Tipula adult depicted (2d) is easily recognised as 
female by elongate blade-like ovipositor at posterior end of abdomen.
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212   Flies
1 Mosquitoes Family Culicidae 
Small to medium-sized fl ies (5–20mm in length), easily distinguished from superfi cially 
similar, delicate, lower Diptera by long mouthparts and by scales on body and wings. 
Larvae (‘wrigglers’) distinctively shaped, with enlarged thorax comprised of fused segments 
and posterior spiracles that are usually on a siphon, but sometimes immovable and fi xed to 
substrate (sessile). Pupae with breathing horns on swollen thorax. Larvae of most species 
are fi lter feeders and use elaborate set of brushes to gather particles in a variety of calm 
waters, from lake margins to containers. Some are obligate or opportunistic predators. 
Adult mosquitoes well known for blood-feeding habits of the females and their ability 
to transmit several important diseases (malaria, fi lariasis, West Nile virus, Chikungunya 
virus). Anopheles larvae (1) distinctive for their very short respiratory siphon and resultant 
habit of resting almost fl ush with water surface, while feeding in surface fi lm. Head rotated 
180 degrees to facilitate surface fi lter feeding. Anopheles pupae (1a), like those of other 
mosquitoes, have relatively huge fused head and thorax, with prominent respiratory 
horns. Wings, antennae and eyes easily seen on mature pupa (shown). Pupae occupy the 
same habitat as larvae. Anopheles females (1b) are the only vectors of malaria, but not all 
species transmit it. Long palpi (sensory organs of the elongated mouthparts) fl anking long 
beak fl ag this individual as a member of that genus. Aedes aegypti (1c) is widely known as 
‘yellow fever mosquito’, but this widely distributed, originally African species can also 
carry dengue fever. Immature stages of Culex (1d) are common in tree holes, artifi cial 
containers, and many other standing-water habitats. 
2 Phantom midges Family Chaoboridae
Small (body usually <10mm in length) relatives of mosquitoes, from which they differ 
in lacking biting mouthparts and a covering of scales. Phantom midges have predaceous 
larvae, often occurring at high densities in still waters, which capture zooplankton with their 
enormous prehensile antennae. Larvae frequently occur in open water of lakes and ponds, 
but readily escape into detritus and vegetation on the bottom. Some East African species, the 
‘lake fl ies’, are so abundant they are traditionally harvested and pressed into ‘kungu cakes’ 
for human consumption. Chaoborus, the only African genus, occurs throughout Africa. 
Chaoborus larvae (2) usually translucent, nearly invisible; feed predominantly on planktonic 
microcrustacean prey. Adult males (2a) have characteristically plumose or feather-like 
antennae. Depicted is male Tanzanian ‘lake fl y’, one of the Chaoborus species that can occur 
in huge numbers, and that, at emergence, forms swarms comprising millions of individuals.
3 Frog fl ies Family Corethrellidae 
Minute (1–3mm) midges, the females of which feed on frogs’ blood. Frogs are located by their 
song (hence only male frogs are bitten), and approached on foot by blood-seeking female. 
Where known, larvae are predators in ponds, swamps and container habitats, resemble small 
phantom midges and were until recently included in that family. Two species of frog fl y in 
South Africa, both known only from their type localities in the Drakensberg Mountains. 
Shown here is an adult female Corethrella, an American species, approaching a small tree 
frog; the African species are similar.
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214   Flies
1 Meniscus midges Family Dixidae 
Small (body length 2–4mm), slender, long-legged fl ies that resemble crane fl ies (p.210, 2). 
Distinct in their wing venation. Associated with various aquatic habitats, including small 
pools, springs, seepages and rivers. Larvae frequent surface fi lm and use mouthpart brushes 
to fi lter microorganisms or detritus, or to scrape these materials from substrata. Pupae 
usually found just above water margin. Adults occur on or near riparian vegetation, and 
believed to be short-lived and non-feeding. South African fauna comprises two species of 
genus Dixa and one of genus Dixella. Dixa larvae (1) are specialised inhabitants of the water 
surface, where they use various sets of setae and appendages to ‘hang’ from the surface fi lm, 
usually resting in characteristic U-shaped position. Dixa adults (1a) superfi cially resemble 
small crane fl ies, but easily identifi ed by their wing venation. Adults cryptic during daylight 
hours and, like individual shown here, may be attracted to lights.
2 Black fl ies Family Simuliidae 
Compact, hump-backed, small to medium-sized (body 2–6mm in length) fl ies, well known 
for blood-feeding habits of the females. Distinguished by overall appearance, cigar-shaped 
antennae and wing venation (anterior veins thickened and concentrated along margin).
Associated with variety of fl owing waters, from small trickles to large rivers. Larvae use a 
silk pad and specialised posterior proleg (an additional ‘false leg’) to attach to rocks and 
vegetation, and then fi lter food particles from the current with specialised fans (modifi ed 
mouthparts). Pupae reside within silken cocoons, usually in the same habitat as larvae. Adults 
most common near their natal stream, but can travel considerable distances. Adults mate 
and seek a sugar meal soon after emergence. Females of most species then seek a blood meal 
from a mammal or bird, before returning to the stream to lay eggs. Some African species (e.g.
Simulium damnosum) are signifi cant vectors of disease (e.g. river blindness or onchocerciasis). 
South African fauna includes two genera, Paracnephia with fi ve species and Simulium with 
41 species. Simulium larvae (2) occur in dense colonies in areas of high current velocity. 
Simulium pupae (2a) inhabit the same areas as larvae, but remain fi xed to the substrate until 
emergence; image shows pupal exuviae (empty pupal cases). Adult Simulium females, like 
Simulium rufi corne shown (2b), are well known for their blood-feeding habits, while males 
(2c) are non-biting, consuming mostly pollen and nectar.
3 Seepage midges Family Thaumaleidae
Small (body 2–4mm in length), compact, hump-backed fl ies resembling black fl ies overall, but 
easily separated by wing venation (veins are neither thickened nor concentrated along anterior 
margin and run mostly parallel to each other to wing margin), and by relatively slender 
antennae. Seepage midges are associated with thin fi lms of fl owing water at seepages, or found 
in thin water fi lms along the margins of waterfalls and streams. Larvae feed mostly on thin fi lms 
of diatoms and microorganisms on rocks. Pupae usually found in the same habitat as larvae, 
but often beneath moss or detritus. Adults remain near larval habitat, often resting beneath 
leaves of riparian vegetation. Adults short-lived and, unlike in black fl ies, females do not feed 
on blood. South African fauna comprises two described species of Afrothaumalea. Images show 
another undescribed species of a second genus, Trichothaumalea, from the Western Cape. 
Trichothaumalea larvae (3) are common inhabitants of ‘madicolous’ zones, which include thin 
fi lms of fl owing water on cliff-side seepages, or splash zones of waterfalls and rivers. Adults (3a) 
frequent wet rock faces and undersides of leaves adjacent to larval habitats.
210-227_Fresh water Diptera.indd   214 2020/04/15   14:48
1a
2a
2c
3a
S.A. M
ARSHALL
S.A. M
ARSHALL
S.A. M
ARSHALL
S.A. M
ARSHALL
S.
A.
 M
AR
SH
AL
L
S.
A.
 M
AR
SH
AL
L
S.
A.
 M
AR
SH
AL
L
S.
A.
 M
AR
SH
AL
L
1
2
3
2b
210-227_Fresh water Diptera.indd   215 2020/04/15   14:48
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1 Biting midges Family Ceratopogonidae
A diverse family comprising nearly 6,000 described species of mostly aquatic and semiaquatic 
fl ies. Adults minute to medium-sized (body 0.5–7mm in length), with most species stout-
bodied and broad-winged. Females have well-developed piercing mouthparts and frequently 
swarm around mammalian hosts, including humans, seeking a blood meal. Some species also 
feed on haemolymph (blood) of other invertebrates, including that of dragonfl ies, mantids 
and other fl ies. Adults of Forcipomyia (subgenus Rhinohelea), a southwestern Cape endemic, 
are unusual in having a long proboscis adapted for feeding from tubular fl owers of heath 
plants. Larvae exhibit two distinct body forms, with more primitive groups (e.g. Atrichopogon) 
resembling chironomid larvae (see 2, below), and others markedly elongate, without prolegs 
or hooks. Larvae of latter group exhibit characteristic snake-like movement through water or 
sediment. Larvae occur in various standing-water habitats, including saturated mud and sand, 
tree holes, rain pools, marshes and lakes. Larvae of most species are scavengers or predators. 
The South African fauna comprises approximately 35 genera and >150 species (the latter 
fi gure exclusive of Culicoides, a genus thought to contain at least that many species, but 
in need of revision). Elongate larvae of Palpomyia (1) are typical of most Ceratopogoninae. 
Adult Johannsenomyia (1a) represent widespread genus, which is most diverse in the Old 
World tropics, but with two species known from South Africa; most species inhabit river 
margins. Culicoides (1b) is among the most diverse and important genera of biting midges, 
partly because it contains most of the ceratopogonid species that bite humans. Well known 
for breeding in diverse habitats, including muddy lake margins, tree holes, and patches of 
liquefi ed dung. Most Atrichopogon species (1c, adult female) breed in terrestrial habitats (e.g. 
beneath bark), but a few are semiaquatic and found in or around muddy stream and lake 
margins, on wetted rock surfaces or on damp moss. 
2 Common midges Family Chironomidae 
The most diverse family of primarily aquatic fl ies, with nearly 7,000 described species. 
Adults small to medium-sized (body 1–10mm in length), mostly slender-bodied and 
narrow-winged, with non-piercing mouthparts. Larvae worm-like, but possess paired 
prolegs on both prothorax and last abdominal division. Chironomids are arguably the 
most widespread aquatic dipteran group, with representatives on all continents, including 
Antarctica. Remarkable ecological diversity: found in nearly every aquatic habitat from 
high-altitude glacial streams to deep lake sediments and marine intertidal zones. Immature 
stages of most species are aquatic; larval feeding types range from detritivory to predation 
and herbivory. In most groups, adults either non-feeding, or consume nectar or honeydew. 
South African fauna comprises seven subfamilies with nearly 100 genera and 300 species. 
Larvae of some chironomid species (2) are called ‘bloodworms’, because they use red-
pigmented haemoglobins to enhance oxygen uptake, a feature that allows larvae to survive 
in organically enriched environments often subject to low oxygen concentrations. Other 
chironomid larvae, like orthocladines (2a), construct shelters from salivary secretions (silk) 
and materials available in surrounding environment. Dicrotendipes nigrolineatus (2b, adult 
male) represents widespread genus found in variety of standing- and fl owing-water habitats. 
Kiefferulus brevibucca (2c, adult female) represents widespread genus that often breeds in 
ditches and marshes, where larvae occur in sediments and on vegetation. 
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1 Net-winged midges Family Blephariceridae
Medium-sized (body 4–8mm in length), slender-bodied fl ies frequenting rapidly fl owing 
streams and waterfalls. Resemble crane fl ies (p.210), but are easily recognised by network 
of crease-like ‘false’ veins on their wings. Net-winged midges are among the most highly 
specialised residents of fl owing water. Larvae are remarkable in having complex ‘head’ 
organisation (fused head, thorax, and fi rst abdominal segment) and six ventral discs adapted 
for sucking. Pupae somewhat compressed and streamlined, attached immovably to substratum. 
Adults rarely venture far from natal habitat. Females of some species are insect predators, but 
diet of males and females lacking mandibles is probably nectar. Adults of most species short-
lived (1–2 weeks). South African fauna comprises 19 species from a single endemic genus 
Elporia. Larval blepharicerids adhere to rocks in torrential streams; images show dorsolateral 
(above) (1) and ventral (below) (1a) views of Edwardsina larvae. Pupae (1b) have distinct body 
shape and respiratory organs and usually attach to the same substrata that harbour larvae. 
Adults (1c, Edwardsina shown) often congregate under shaded rocks in midstream.
2 Primitive crane fl ies Family Tanyderidae
Large (most species body >15mm in length) slender-bodied fl ies resembling crane fl ies, 
but recognised by unique wing venation. Little known of their biology, but most records 
from small to medium-sized rivers. Larvae of most species reside within coarse gravels of 
riffl es, where they are thought to be collector-gatherers of organic material. Pupae often 
reside in adjacent habitats near waterline. Adults remain near larval habitat, often resting 
beneath overhanging rock, or among leaves of riparian vegetation. Adults probably short-
lived and either non-feeding or nectar feeders. South African fauna comprises endemic 
monotypic genus Peringueyomyina, known from only a few sites in the southwestern 
Cape. Most tanyderid larvae (2, Araucoderus shown) have heavily sclerotised head capsule, 
perhaps advantageous for burrowing through coarse substrata. Adults (2a, South American 
Araucoderus) usually have patterned wings, but the one known South African species is 
unique in having plain wings.
3 Moth fl ies Family Psychodidae 
Small (body 1–4mm in length) stout-bodied fl ies, usually covered with hairs or scale-like 
setae. Owing to surface texture, they resemble small moths. Some moth fl ies terrestrial, but 
most found in moist to truly aquatic conditions, including saturated sediments, decaying 
organic material, accumulated packs of leaves and various benthic habitats. Some species 
well known for ability to colonise man-made environments, such as bathroom drains 
and sewage-treatment facilities. Larvae primarily scrapers or collector-gatherers, feeding 
on various organic materials. Pupae usually in same habitat as larvae. Adults of most 
species cryptic, hiding among vegetation during daylight hours, active mostly at night. In 
most aquatic species adults short-lived, feeding primarily on nectar. South African fauna 
comprises 15 genera of Psychodinae, the subfamily containing aquatic taxa. Of these, life 
histories of few species are known. Most frequently encountered aquatic groups include 
Neoarisemus (12 species), Clogmia (two species) and Psychoda (11 species). Clogmia is 
ubiquitous, a widespread genus including species that breed in bathroom drains and other 
biofi lms. Larva (3) shown was found in tree hole fi lled with organically enriched water and 
adult (3a) photographed near the same tree hole likely same species. Like the Neotropical 
Maruina shown here (3b), larvae of African Neomaruina use ventral friction pads to cling to 
rocks in streams and waterfalls. 
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1 Horse fl ies, clegs and deer fl ies Family Tabanidae 
Adult aquatic Tabanidae relatively robust fl ies, with thick, ringed antennae and characteristic 
wing venation: a broadly ‘Y-shaped’ vein straddles each wing tip. Larvae predaceous, with 
well-developed (mostly concealed) head capsules and mandibles that work vertically (like 
fangs). Athericidae and Stratiomyidae are related to Tabanidae; all three families differ 
conspicuously from other aquatic Brachycera in having three pad-like lobes under each pair 
of tarsal claws. Female horse fl ies familiar for their stout biting mouthparts, colourful eyes 
and large broad bodies. Males, with non-biting mouthparts and large eyes that meet on top of 
head, are less frequently encountered than females. Many, but not all, Tabanidae are aquatic 
or semiaquatic. Larvae generally occur in mud or organic material in shallow water, where 
they attack other invertebrates (and occasionally small vertebrates, such as frogs). Tabanidae 
larvae (1) are long and spindle-shaped, with characteristically tubercle-ringed body and 
narrow terminal respiratory siphon. Can often be sieved in large numbers from organic 
substrates in or on margins of ponds, marshes and streams. Adult female deer fl ies (Chrysops) 
(1a), distinguished by brightly mottled eyes and pigmented wings. Members of this large and 
widespread genus mostly quite small at around 5–10mm in length; can be abundant pests. 
Female ‘clegs’ (1b), belonging to large and widespread genus Haematopota, are distinctive 
grey-and-black-mottled biting fl ies, body around 10mm in length. A very diverse genus in 
Africa, with many species that bite humans. Male Tabanidae, like Haematopota nobilis (1c) 
are non-biting fl ies with large eyes; most often seen taking nectar at fl owers or visiting the 
water’s edge to drink. Tabanus gratus (1d, male) occurs from Egypt south to South Africa. A 
large widespread genus including some of Africa’s largest horse fl ies, some with wingspans 
approaching 50mm. Tabanus taeniola (1e), a common striped horse fl y, occurs throughout 
Afrotropical region. Adult females, like that shown here, are medium-sized to large fl ies 
(body around 20mm in length), which bite large mammals (including people). 
2 Aquatic snipe fl ies Family Athericidae
Superfi cially similar to small horse fl ies (Tabanidae); females of some species are blood 
feeders, like Tabanidae. Adults (body 5–10mm in length) easily distinguished from Tabanidae 
by slender apical antennal style, the Tabanidae having broad blunt antennae. Larvae actively 
predaceous, highly distinctive for their long prolegs and abdominal processes. Pachybates is 
an endemic genus of aquatic athericid species, commonly seen perched on rocks in fl owing 
waters in the Western Cape. Males of this genus (males of an undescribed species shown here) 
are unusual within the family for their widely separated eyes. Males of other Athericidae and 
related Tabanidae usually have large eyes that meet on top of the head. Males and females 
of Pachybates occur together on clusters of eggs over running water (2). Athericid larvae 
(2a) are voracious active predators, often abounding in southern African streams and rivers. 
Trichacantha atranupta (2b), the only species in its genus, is strikingly dimorphic: males 
have enormously enlarged hindlegs, and broad wings used to cover female while mating. 
Females, which are plain and similar to other Athericidae, lay eggs gregariously on objects 
overhanging running water; a remarkable species, known from only a few collections in the 
Western Cape. 
Higher Diptera Suborder Brachycera
Robust and shorter-bodied than the lower Diptera, with short antennae having few segments and with a reduced 
number of veins in the wings. Larval forms less diverse than lower Diptera, typifi ed by the maggot larva.
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1 Soldier fl ies Family Stratiomyidae 
Highly variable in shape and size, adults of most aquatic species 5–15mm in length and broad-
bodied, with distinctive antennae and wing venation. Aquatic soldier fl y larvae are tapered 
and somewhat fl attened, with a characteristically ‘shagreened’ integument – owing their 
sandpaper-like surface to calcium carbonate crystals. Adults often found on fl owers. Larvae 
usually occur in still or slow-moving shallow water rich in algae. Some are characteristic 
inhabitants of seeps or shallow fi lms of water. Unlike other primitive Brachycera, which are 
normally predators, soldier fl y larvae feed on dead and decaying organic matter. Stratiomys
(1) is a widespread genus including the most common larger (body usually >10mm in length) 
aquatic soldier fl ies in southern Africa. Larvae (1a) are elongate aquatic insects with rough 
surface and relatively long tapered ‘tail’; occur in organically rich shallow waters; able to 
respire through posterior spiracles surrounded by water-repellent hairs. When submerged, 
these hairs enclose a bubble over the spiracles. 
2 Dance fl ies Family Empididae
Small (mosquito-sized on average) predators, usually with distinct beak used to impale 
prey. Some are common visitors to fl owers, feeding on pollen. Larvae have partial head 
capsule that can be pulled partly into the thorax, variously developed abdominal prolegs and 
blunt abdominal tip. Dance fl ies predaceous both as adults and larvae. Aquatic Empididae 
larvae (2) are small, inconspicuous and predaceous on black fl y larvae and other aquatic 
invertebrates. Adult members of the genus Afrodromia (2a) are long-beaked predators, 
common near running water in southern Africa. Often seen with impaled prey grasped in 
their stout forelegs. Members of the genus Clinocera, like South African species shown (2b), 
are commonly associated with shallow fi lms of running water. Adults feed on other aquatic 
insects, often as those emerge from the water to transform to the adult stage. 
3 Long-legged fl ies  Family Dolichopodidae
Aquatic dolichopodid species are usually small to medium-sized (body 5–6mm in length), 
metallic-looking, long-legged and aristate (having long hair-like terminal segment), with 
large eyes and antennae. Adults and larvae predaceous, but adults lack distinct beak that 
distinguishes most Empididae and related empidoids. Prey are instead crushed and ruptured 
within deceptively sponge-like mouthparts. Larvae usually cream and torpedo-shaped, with 
four terminal lobes surrounding the spiracles. Hercostomus (3) is probably the most common 
aquatic dolichopodid in the Afrotropical region. These Tanzanian adult female Hercostomus
were among hundreds aggregating on leaves over a small stream, presumably home to their 
predaceous larvae. Most of almost 500 species in the genus occur in Africa or elsewhere in 
the Old World tropics. Tachytrechus (3a) is a large worldwide genus of Dolichopodidae, with 
many of its 150 or so species found on beaches or wet mud, hunting larvae and adults of other 
aquatic or semiaquatic insects. Dolichopodidae larvae (3b) are infrequently encountered – 
usually concealed in the substrate. Predaceous, but little else known of their biology.
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224   Flies
1 Flower fl ies Family Syrphidae
Adults often bee-like and conspicuous; can almost always be identifi ed to family by 
‘spurious vein’ running longitudinally up middle of wing. Most aquatic species have ‘rat-
tailed’ larvae that live submerged in organically rich fl uids, breathing at the surface using a 
long fl exible snorkel. Syrphids highly variable in size, but the most frequently encountered 
aquatic species are more or less honeybee-sized. The group is best known for the common, 
terrestrial, predaceous members of subfamily Syrphinae, but largest subfamily is the mostly 
saprophagous, often aquatic, Eristalinae. Eristalis tenax, the drone fl y (1), is similar in size, 
shape and colour to a honeybee and is among the more common aquatic syrphids in southern 
Africa. Larvae (1a) are typical rat-tailed maggots. Water-repellent hairs surround the spiracles 
at the end of the long breathing tube. Larvae found in tree holes, ditches, temporary pools 
and ponds, fi lter feeding on microorganisms. Eristalinus adults (1b) are similar in size, shape 
and colour, but differ from species in related genus Eristalis in having distinctively mottled 
eyes. Eristalinus megacephalus is an introduced species common in disturbed habitats such 
as stagnant ditches. A large genus, Eristalinus has over 50 African species, including many 
common native southern African species such as E. taeniops (1c). Chrysogaster (1d) is a genus 
of aquatic Syrphidae whose larvae have posterior spiracles fused to form a short siphon, 
unlike the long rat-tail siphon of the more common Eristalis and Eristalinus larvae. Larvae 
of these two genera feed on microorganisms in water, using an oral fi lter chamber. Some 
Chrysogaster species use a short spike-like siphon to pierce the air supplies of aquatic plants, 
effectively using the plants as ‘aqualungs’. Four of the 10 African Chrysogaster species occur 
in South Africa. 
2 Muscid fl ies  Family Muscidae 
Medium-sized fl ies, resembling house fl ies, but with the veins near the ends of the wings 
running more or less parallel (at least in aquatic species). Body mostly 5–10mm in length. 
Larvae are typical maggots, tapered to a pair of mouth hooks anteriorly and with a blunt 
spiracular plate (fl at area where spiracles open) at the end of the body. Aquatic muscids 
prey on other aquatic arthropods. Xenomyia (2) is a distinctive African genus characteristic 
of shallow fl owing waters; its members prey on black fl y (Simuliidae) larvae. Members of 
the cosmopolitan genus Lispe (2a) are among more common, medium-sized (5–10mm in 
length), somewhat house fl y-like fl ies found along water margins; here they often scavenge 
on dead insects or feed on vulnerable newly emerged aquatic insect adults. Often have 
greatly enlarged palpi (sensory lobes of the mouthparts). Limnophora adults (2b) are common 
on wet rocks and shorelines near the habitats of their aquatic larvae. Members of this large 
genus occur worldwide and often co-occur with Lispe species. Aquatic Muscidae larvae, like 
this Lispe (2c), are tapered cream-coloured maggots with dark mouth hooks used to impale 
other aquatic invertebrates.
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226   Flies
1 Snail-killing (marsh) fl ies Family Sciomyzidae
Adult Sciomyzidae are characteristically shaped, distinctively coloured, medium-sized fl ies 
(body 4–10 mm in length), usually with distinctive prominent antennae. Larvae taper strongly 
towards the head, which has small mouth hooks; posterior end has a spiracular disc (fl attened 
area where spiracles open), variously surrounded by lobes. Almost all larvae feed on molluscs, 
but are sometimes scavengers, predators or parasitoids (living inside another insect host). 
Ethiolimnia geniculata (1) is arguably the most common sciomyzid in South Africa. Larvae 
are unknown, but presumably attack snails. Sepedon convergens (1a), like other members of 
genus Sepedon, are distinctive for their very long, forward-projecting, fi rst antennal segment. 
Adults are often seen perched head down on emergent vegetation; larvae feed on aquatic 
snails. Sepedon is the largest genus of snail-killing (marsh) fl y in Africa, with dozens of species. 
Aquatic sciomyzid larvae (1b), with posterior spiracles surrounded by water-repellant hairs, 
often hang on the surface fi lm. The silver tracheal tubes are visible extending through the 
body from the posterior spiracles. Hard parts of the narrow head are retracted into the tapered 
anterior end and are tipped with a pair of mouth hooks used to dig into mollusc prey. 
2 Shore fl ies Family Ephydridae 
An enormous and diverse family, with several aquatic and semiaquatic groups. Adults found 
near water often have distinctively large oral cavities (and thus a bulging face); many species 
have long hairs on the upper side of the arista (the hair-like terminal part of the antenna). 
Most are small (body usually 2–4mm in length), dark and resemble small vinegar fl ies (family 
Drosophiliidae); larvae variable in shape and size, 1–10mm in length, often with one or two 
posterior breathing tubes of various dimensions. Most aquatic species feed on algae or are 
microbial grazers as adults and larvae, but some are leaf miners, predators, parasitoids or 
scavengers. Ephydridae larvae (2), like this Cirrula and those of the large widespread genus 
Ephydra, have long posterior breathing tubes and characteristic abdominal prolegs. Members 
of this group often occur in brackish waters such as saline lakes, buried in algal mats. Notiphila
(2a) is a common, widespread, aquatic shore fl y genus. Both pupae (seen here) and larvae have 
single, long, posterior breathing tube, used by some species to puncture the tissues of aquatic 
plants in order to breathe. The distinctively mantis-like adults of the widespread genus Ochthera
(2b) are unusual among shore fl ies for their predaceous habits; routinely seen holding midges 
or other shoreline insects in their raptorial forelegs; the aquatic larvae are also predators. The 
small adult shore fl ies in the genus Hydrellia (2c) are common scavengers of drowned insects; 
the larvae develop as leaf or stem miners in aquatic plants. The chunky, relatively bare species 
of Parydra (2d), seen here mating, are common on muddy shores the world over; both larvae 
and adults feed on diatoms. Adults of Brachydeutera (2e) and some similar, relatively large, 
members of subfamily Ephydrinae walk on the surfaces of puddles, pools and backwaters. 
Their larvae are microbial grazers in the same still, organically rich waters.
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